Introduction
============

*Amyand hernia* (AH) refers to the presence of the vermiform appendix (VA) in the inguinal hernia (IH) sac and is named so as a homage to Claudius Amyand (1681 to 1740)---a sergeant surgeon to King George, who performed the first successful appendectomy in an 11-year-old boy with a perforated appendix in the right IH sac in 1735.[@JR130074cr-1]

Most cases occur on the right side. This is attributed to the normal right side position of the VA in the peritoneal cavity. The finding of the VA in a left-sided IH sac (left-sided AH) is a rare occurrence, and it had been attributed to a mobile cecum, situs inversus, or malrotation.[@JR130074cr-2]

Patients with AH usually present with symptoms and signs of complicated IH,[@JR130074cr-3] [@JR130074cr-4] that is why it is usually diagnosed intraoperatively.[@JR130074cr-5] [@JR130074cr-6] Apart from hernial repair, if the VA is grossly not inflamed, debate continues in the surgical literature regarding the advisability of, or otherwise, incidental appendectomy in the course of the surgical procedure.[@JR130074cr-1] [@JR130074cr-7]

In this article, the rare occurrence of AH on the left side in two infants is reported, along with review of the literature about this condition.

Case 1
======

A 4-month-old infant had been presented with history of excessive crying and frequent attacks of vomiting for the last 2 days.

On examination, the child was found to have an inguinoscrotal swelling which was red, tender, and irreducible. The child had no fever or abdominal distension but was mildly dehydrated. A diagnosis of obstructed IH was made.

Preoperative resuscitation with intravenous fluid and antibiotics were initiated. Exploration revealed an edematous cecum with little adhesions to the hernial sac and a grossly normal VA lying within. After release of adhesions, a trans-hernial appendectomy performed along with reduction of the cecum into the peritoneal cavity followed by herniotomy with high ligation of the sac. A postoperative radiological examination documented a situs inversus with dextrocardia. The histopathological examination revealed an inflamed VA. The patient was discharged and followed up for 6 months without any complications.

Case 2
======

A 10-month-old infant presented to the ER department with the complaints of excessive crying and frequent attacks of bilious vomiting for the last 36 hours. On examination, there was a red tender hot lump in the left inguinal region with slight erythema of the overlying and surrounding skin. The child was febrile (38°C). An abdominal X-ray documented the clinical suspicion of obstructed IH. After administration of intravenous fluid and antibiotics, exploration was performed. The hernial sac was containing the edematous cecum and a grossly normal VA ([Fig. 1A, B](#FI130074cr-1){ref-type="fig"}). A trans-hernial appendectomy performed followed by herniotomy with high ligation of the sac. The pathological examination revealed a normal VA. The patient was followed up for 4 months without complications. Because postoperative radiological studies did not prove the presence of malrotation and situs inversus, an excessively mobile cecum was presumed as a possible cause for this finding.

![(A) The edematous cecum with normal appendix in the left hernial sac. (B) After appendectomy and reduction of the cecum through the hernial sac.](10-1055-s-0033-1347131-i130074cr-1){#FI130074cr-1}

Discussion
==========

AH in pediatric age-group is extremely rare, especially in infants and neonates.[@JR130074cr-8] This article is reporting two cases of AH occurring on the left side. In the literature reviewed, the commonest side for AH being reported was the right. However, there were only few reports of the occurrence of AH on the left side. Although a comprehensive review of the literature was conducted, further information was limited by the lack of accomplishment in many reports. Some articles omitted the site, age, sex, management, and pathological condition of the VA ([Table 1](#TB130074cr-1){ref-type="table"}).

###### Summary of published articles 1998--2013

  Author                             Year   No. of cases   Age             Side                Diagnosis      Treatment
  ---------------------------------- ------ -------------- --------------- ------------------- -------------- ---------------------------------
  Ryoji et al[@JR130074cr-11]        1998   1              10 d            Lt IH               IO             App (scrotal abscess)
  Shyam et al[@JR130074cr-10]        2004   1              6 y             Rt IH               IO             H + App
  S. Gupta et al[@JR130074cr-6]      2005   1              9 mo            Lt IH               IO             H
  Milburn et al[@JR130074cr-12]      2005   1              10 d            Rt IH               IO             H + App
  Gurer et al[@JR130074cr-18]        2005   1              5 mo            Rt IH               IO             H
  Sharma et al[@JR130074cr-19]       2006   1              12 y            Rt IH               IO             NR
  N. Gupta et al[@JR130074cr-3]      2007   1              11 mo           Lt IH               IO             H + App (inflamed)
  Livaditi et al[@JR130074cr-8]      2007   2              32, 35 d        Rt IH               IO             H + App (inflamed and sloughed)
  Sunil S Bhide[@JR130074cr-9]       2008   1              2 y             Rt IH               IO             H + App
  Kaymakci et al[@JR130074cr-2]      2009   30 (2F)        19 d to 8 y     27 Rt IH /3 Lt IH   IO             H ± App
  Upadhyaya et al[@JR130074cr-15]    2009   1              7 mo            Rt IH               IO             H + App
  Alessandro et al[@JR130074cr-13]   2009   1              4 y             Rt IH               Pre-op         H + App
  Park et al[@JR130074cr-14]         2010   1              33 d            IH                  Pre-op         Lap H + App
  Sadik et al[@JR130074cr-20]        2010   1              6 y             Rt IH               IO             H + App (perforated by a pin)
  Sulu et al[@JR130074cr-21]         2010   4              2, 3, 6, 14 y   Rt IH               IO             H ± App
  Cankorkmaz et al[@JR130074cr-22]   2010   12             15 d to 14 mo   Rt IH               \(1\) Pre-op   H ± App
  Ngom et al[@JR130074cr-4]          2010   1              14 d            Rt IH               IO             H + App (perforated)
  Kulwant et al[@JR130074cr-5]       2011   2              1.5 y           Lt IH               IO             H
  Oneil et al[@JR130074cr-23]        2011   1              4 y             Rt IH               IO             H + App (normal)
  Khan et al[@JR130074cr-24]         2011   1              1 y             Rt IH               IO             H + App
  Claudia et al[@JR130074cr-25]      2013   1              6 wk            Rt IH               IO             H + App
  Present article                    2013   2              3, 10 mo        Lt IH               IO             H + App

Abbreviations: App, appendectomy; d, day; F, female; H, herniotomy; IH, inguinal hernia; IO, intraoperative; Lap, laparoscopic; Lt, left; mo, months; Rt, right; NR, not recorded, pre-op, preoperative; y, years; wk, week.

Most cases occur on the right side. When it occurs on the left side, it had been reported to be caused by situs inversus, intestinal malrotation, or a mobile cecum.[@JR130074cr-2] In this article, one of the cases was documented to have situs inversus and dextrocardia, whereas the other case was considered to be caused by a mobile cecum, as malrotation or situs inversus could not be radiologically proved.

The incidence of a grossly noninflamed VA in adult AH is 1%, whereas the incidence of acute appendicitis (AA) is very rare and estimated to be 0.08 to 0.1%.[@JR130074cr-9] In infants and children, the incidence was higher (0.42 and 16.6%, respectively).[@JR130074cr-2]

Different presentations had been reported in the literature. Majority were with signs of incarcerated, obstructed, or strangulated IH with or without signs and symptoms of AA.[@JR130074cr-3] [@JR130074cr-4] However, some cases may present incidentally during an operation for IH, others may present with a scrotal abscess, testicular ischemia, or acute scrotum.[@JR130074cr-10] [@JR130074cr-11] [@JR130074cr-12]

Most cases, be it right or left AH, were diagnosed intraoperatively.[@JR130074cr-5] [@JR130074cr-6] In some reported cases, preoperative diagnosis was made by ultrasound or CT scanning.[@JR130074cr-13] [@JR130074cr-14] In our cases, the diagnosis was established intraoperatively because the use of ultrasound and/or CT scan is not our routine practice in complicated IH.

The treatment of AH mainly depends on the status of the VA, whether normal, inflamed, or perforated.[@JR130074cr-7] [@JR130074cr-15] In cases of inflamed or perforated VA, besides herniotomy, appendectomy was performed, either through the hernial sac or by a separate lower abdominal incision.[@JR130074cr-8] [@JR130074cr-9] However, laparoscopic repair of AH had also been reported.[@JR130074cr-14]

In cases of a grossly normal VA, appendectomy may be controversial. Debate continues in the surgical literature about the advisability or otherwise of "incidental" appendectomy during abdominal operations.[@JR130074cr-1] Although guidelines have been promulgated, the issue is far from being resolved.

Generally, the advocates of "incidental" appendectomy consider decreased future morbidity, mortality, and cost of surgery, with no increase in anesthetic risk, wound infection, or operative time, as reliable justifications.[@JR130074cr-1] [@JR130074cr-7] These points had been considered sufficient to justify incidental appendectomy.

Those who oppose suggest that violation of aseptic surgical technique by transection of a fecal-containing organ in an otherwise clean operation may increases morbidity and mortality from septic complications.[@JR130074cr-1] In addition, it has been proved that the VA plays a role in the immune system of the body especially in children. Furthermore, in the last decades, the appendix has been used in many pediatric surgical procedures.[@JR130074cr-7]

In our cases, in addition to herniotomy, we decided to perform appendectomy, whether the VA was grossly normal or inflamed because we adopt the opinion that an abnormal position of the VA necessitates its removal because of a possible future abnormal presentation.[@JR130074cr-16] In addition, some studies postulated that trauma to the appendix caused by being within the IH sac or because of manipulation could provoke AA thereafter,[@JR130074cr-11] where Ofili reported two patients who developed AA after repair of their AH.[@JR130074cr-17] He contrasted this result with another 11 patients with AH in whom appendectomy was performed at the time of herniotomy. He did not report any wound infection or hernia recurrences. "Incidental" appendectomy was therefore advocated.

Conclusions
===========

Left-sided AH is a rare condition particularly in infants and usually presents with signs and symptoms of obstructed IH; therefore, it should be considered in the differential diagnosis.

If AH is discovered incidentally during left-sided herniotomy, "incidental" appendectomy is strongly recommended not only because of the possibility of postoperative AA provoked by trauma during hernial obstruction or by intraoperative manipulation, but also to avoid hazards of abnormal presentation in the future.
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